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Two motors, one transmission
 
inesin II binds to a variety of organelles and transports 
them toward the plus ends of microtubules—but how 
are the organelles linked to the motor? On page 297,
Deacon et al. provide the surprising answer that kinesin II 
uses the dynactin complex, an attachment system that is also 
used by the minus end–directed motor protein dynein. The 
results provide the first direct physical evidence that anterograde 
and retrograde organelle transport are coordinated and identify 
dynactin as a possible master integrator for both systems.
Using 
 
Xenopus
 
 melanophores, the authors studied the 
bidirectional transport of melanosomes, pigment-containing 
organelles that are loaded with both kinesin II and dynein 
K
 
motors. Bio-
chemical analysis 
of this system 
shows that the 
XKAP subunit 
of kinesin II 
interacts with 
Kinesin II antibodies pull down dynactin.
 
the p150
 
Glued
 
 subunit of dynactin. p150
 
Glued
 
 cannot bind 
to both dynein and kinesin II at the same time, suggesting 
that the two motors compete for attachment to the organelle. 
This competition might be a novel mechanism ensuring 
that each melanosome recruits equal amounts of each motor, 
and differential phosphorylation of these motors could 
then determine whether anterograde or retrograde movement 
is dominant. Dynactin could therefore mediate organelle 
capture while coordinating motor selection, binding, 
and processivity. 
 
 
 
A model of 
missegregation
 
ost human tumors have an 
abnormal number of chromo-
somes, implying that something has 
gone wrong with their mitotic 
checkpoint systems, but the genes 
encoding checkpoint proteins are 
rarely mutated in tumor cells. On 
page 341, Babu et al. provide 
a possible explanation for this 
apparent contradiction and describe 
new mouse models that should be 
useful in studying cancer progression.
The authors disrupted two highly 
M
Cells lacking one copy 
of Rae1 (bottom) fail 
to arrest when treated 
with nocodazole.
 
homologous mouse genes, encoding the nuclear transport factor 
Rae1 and the checkpoint protein Bub3. Homozygous null 
mutations in either Rae1 or Bub3 are embryonic lethal. 
Heterozygous mice with only one copy of Rae1 survive, but 
exhibit mitotic checkpoint defects and chromosome mis-
segregation, and are predisposed to carcinogen-induced lung 
cancer. Heterozygous Bub3 knockout mice have a strikingly 
similar phenotype. Surprisingly, overexpressing Rae1 in the mice 
compensates for haploinsufficiency of either Rae1 or Bub3, 
indicating significant overlap in the two proteins’ functions.
The results show that the mammalian mitotic checkpoint 
system is extremely sensitive to underexpression of its com-
ponents. Epigenetic effects in tumor cells might start a vicious 
cycle, in which down-regulation of a checkpoint protein causes 
chromosome loss, leading to the loss of other checkpoint 
proteins and further chromosome missegregation. The new 
strains can now be crossed with existing mouse cancer models 
to study aneuploidy in tumor pathogenesis.
 
 
 
 
 
Multimembrane fusion
 
east mitochondria undergo both fission and fusion events, 
leading to the formation of branched, reticular structures 
within cells. Although mitochondrial fission has been characterized 
relatively well, studies on fusion have been considerably more 
difficult. In an elegant genetic and biochemical analysis, Wong 
et al. (page 303) now address some previously conflicting
Y
Fusion of red and green mitochondria (left) requires Mgm1p (right).
 
data and establish a new model for the coordination of this 
complex process.
Previous studies established that the integral mitochondrial 
outer membrane proteins Fzo1p and Ugo1p are essential for 
fusion and that the dynamin-related GTPase Mgm1p might be 
indirectly involved in the process. The new work demonstrates 
that Mgm1p is in fact an essential component of a fusion complex 
that also includes Fzo1p and Ugo1p and that Mgm1p functions 
as a self-assembling GTPase in fusion. Using a novel protease-
based technique, the authors also resolve a controversy about the 
localization of Mgm1p, showing that the protein localizes to the 
mitochondrial intermembrane space.
The data support a model in which Mgm1p in the inner 
membrane and Fzo1p and Ugo1p in the outer membrane 
coordinate the reorganization of both membranes to lay the 
groundwork for fusion. The authors are now identifying additional 
regulatory molecules that appear to target Mgm1p. 
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